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The circuit schematic diagram of the whole heater system is shown in Fig.3 below. In addition to the MCU's minimum system, infrared reception circuit, key circuit, temperature detection circuit, alarm circuit, liquid crystal display circuit and relay control circuit are used here. Since this paper mainly introduces the application of temperature range control, the following part mainly introduces several core circuits, while the other part does not give more explanations. 
B. Temperature detecting circuit
The temperature is detected using a DS18B20 sensor. Line 2 is connected to a single chip for the transmission of temperature data, line 1 is grounded, and line 3 is connected to a 5V power supply.
Resistance is usually added between lines 2 and 3 to increase output ability.
C. LCD display circuit
Since only temperature, output level and timing time are the display characters involved in the heater system, LCD1602 can be fully met. Connect 5V power supply, and then connect 8 data cables to P0 port of the microcontroller. The effect of the display is adjusted by the potential connected to VO port.
After comprehensive analysis, the resistance value of 2K can be used to achieve better display effect. 
III. THE PROGRAM DESIGN

A. Main program design
The main program is inspired by the human body. 
B. Temperature interval control logic
For the heating fan system, the controlled object --the temperature is not as high as the requirements of boilers, fermentation containers and so on, which only needs simple adjustment. Therefore, output level adjustment is adopted instead of PID control.
First, there are two parameters that need to be set by the user, namely the upper and lower limit of temperature. For convenience, let's say that the lower limit is A and the upper limit is B. When the room temperature is less than A, the heating fan system opens the high-power(level 2) heating mode.
When the temperature is between A and B, turn on the low-power(level 1) heating mode; When the temperature is higher than B, stop heating. As shown in tableΙbelow: 
C. Shift control programming
In the output control system of the warm air blower, two relays are used to control two heating fans respectively. The first is the acquisition of the current temperature. When the temperature value is greater than the set upper limit value, the power supply of the fan will be disconnected to stop the heating fan. When the temperature value is between the upper and lower limit of the set temperature, control the suction of one of the relays to operate a heating fan. When the temperature value is less than the set lower limit value, control two fans to energize, so that two heating fans can operate at the same time. The temperature control subroutine flow chart is shown in Fig.6 . The temperature value comes from the ROM of DS18B20, and the microcontroller accesses the corresponding region to obtain the temperature data.
The temperature data is not in base 10, so it cannot be used directly for liquid crystal display, but also to be converted.
IV. SYSTEM PERFORMANCE TEST
When the environment temperature of 15 ℃ test, each test time is 90 minutes, test a total of three times, take the average temperature as the chart data.
First set the temperature upper and lower limit and the running time. Due to the low initial temperature, the fan is running at full speed, and the 1602 display shows the current temperature value and fixed time value. As the temperature rises, one of the heating fans closes. The room temperature rises slowly.
When reach the set value 25 ℃, stop heating. The following figure 7 shows the indoor temperature when the heater is running, and the temperature data is taken from the DS18B20 temperature sensor.
In began to run after a period of time, temperature, growth rate of around 20 ℃ is reduced, when arrived at 25 ℃ near stop growing and gradually decreases, and then swings around 25 ℃. The change in the rate of temperature rise comes from the automatic switch of the output gear.
The basic function test passed, and the physical model is shown in figure 8 below. This system has certain practical application value. The temperature range control system also needs to be improved, for example, the fan stepless speed control function can be added to make the Atlantis Highlights in Engineering, volume 3
